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Improved Process of Synthesis of 5~methoxy-2-[(4-methoxy-3,5-dimethyl-2- 
pyridyl)methyl]sulfinyl- 1 H-benzimidazole 

Technical Field 
(C07D 401/12) 

The present invention relates to an improved process of synthesis of 5-methoxy-2-[(4- 
methoxy-3,5-dmethyl-2-pyridyl)^ (omeprazole) of 

the formula 



wherein 5-methoxy-2-[[(4-methoxy-3,5-dm 

azole is reacted with 3-chloroperoxybenzoic acid in ethyl acetate, wherein the final 
product - omeprazole - is poorly soluble. 

Omeprazole is the first medicament from the group of formulations for controlling the 
secretion of gastric acid, from the group of proton pump inhibitors. Namely, it inhibits 
the enzyme H/K-ATPase (a proton pump) in a parietal cell and thus also inhibits the 
last phase of acid secretion. 

Technical Problem 

There is a constant need to prepare omeprazole of high purity in a simple and readily 
feasible way. In the literature processes of synthesis up to a crude omeprazole are 
disclosed; said omeprazole, however, contains by-products and hence it is not suitable 
for pharmaceutical use. 
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Prior Art 



5-methoxy-2-[(4nn^thoxy-3^ 

(omeprazole) was disclosed for the first time in US 4,255,431. In the process of 
preparing 2-(2-pyridylmethylsulfinyl)benzimidazole compounds there is mentioned an 
oxidation of corresponding 2-(2-pyridylmethylthio)benzimidazole compounds with 3- 
chloroperoxybenzoic acid in a chloroform solution under stirring and cooling at a 
temperature under 5°C. 3-chlorobenzoic acid formed is then filtered off, the filtrate is 
diluted with methylene chloride, washed with Na 2 C0 3 , dried with Na 2 S04, evaporated 
in vacuo and the residue is crystallized under addition of CH 3 CN. Since omeprazole is 
unstable in an acidic medium, the cooling of the reaction mixture to 5°C is necessary 
to prevent a decomposition of the omeprazole formed. 

In US 5,386,032 an improved process of synthesis of omeprazole is diclosed, 
comprising an oxidation of 5-methoxy-2-[[(4-methoxy-3,5-dimethyl-2-pyridyl)- 
methyl]thio]benzimidazole with 3-chloroperoxybenzoic acid in a methylene chloride 
solution at a constant pH from 8.0 to 8.6, the pH being achieved either with an 
aqueous KHC0 3 solution or by titration with NaOH. There follow an extraction of the 
reaction mixture with an aqueous NaOH solution, a separation of the aqueous phase 
from tiie organic phase and crystallization of omeprazole by an addition of alkyl 
formate to the aqueous phase. The reaction must take place in a two-phase system 
(aqueous phase and organic phase) because of instability of omeprazole in acidic 
medium and, after a separation of both phases, a selective crystallization of 
omeprazole from an aqueous solution of sodium salt of omeprazole and sodium m- 
chlorobenzoate is necessary as well. A disadvantage of the said process is also the fact 
that the pH of the aqueous phase over the reaction mixture has to be carefully 
monitored during the whole process. 

In US 5,578,732 a synthesis of 2-(2-pyridylmethylsulfinyl)benzimidazole compounds 
comprising an oxidation of 2-(2-pyridylmethylthio)ben2imidazole compound with 
hydrogen peroxide in the presence of vanadium compounds as a catalyst is disclosed. 
The oxidation rate in the presence of the catalyst depends upon the amount of the 
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catalyst. Thus the reaction time given in Examples is from one to eight hours. At a 
greater amount of the catalyst there is also a risk of contamination of the final product 
with heavy metals. 

The Inventive Solution 

The ohject of the present invention is an improved process of synthesis of omeprazole, 
wherein the title compound is isolated with high purity in a simple and readily feasible 
way. 

All hitherto known and disclosed processes of synthesis of omeprazole by oxidation of 
5-methoxy-2-[[(4-methoxy-3,5-dimeth^ with 3- 

chloroperoxybenzoic acid are carried out in solvents wherein the final product - 
omeprazole - is soluble and hence the removal of the solvent as well as a further 
crystallization up to the final product are necessary. The removal of the solvent may 
be carried out by evaporation at reduced pressure, whereat a decomposition of 
omeprazole takes place. In the present invention the oxidation is carried out in a 
solvent wherein omeprazole is poorly soluble. 

3-chlorobenzoic acid formed in oxidation is, due to the instability of omeprazole in 
acidic medium, the cause of omeprazole decomposition and therefore it is absolutely 
necessary that the acid formed and the final product are in contact for as short a period 
of time as possible. In hitherto known processes this problem has been solved by 
filtration or a simultaneous removal of 3-chlorobenzoic acid formed in oxidation by 
extraction into the alkaline aqueous phase, whereas the omeprazole formed remained 
in the organic phase. The isolation of the final product from a two-phase system, 
alkaline aqueous phase - organic phase, requires several steps (extraction of 3- 
chlorobenzoic acid from the organic phase into the alkaline aqueous phase, extraction 
of omeprazole with NaOH into the aqueous phase under pH control and temperature 
control, separation of the organic and aqueous phases, crystallization of omeprazole 
under pH control and filtration of the final product), which means a more 
sophisticated technological process. 
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The object of the invention is thus an improved process of the synthesis of 
omeprazole, wherein the effect of the acidic medium on omeprazole decomposition is 
reduced in such a way that as a solvent in the oxidation of 5-methoxy-2-[[(4-methoxy- 
3,5-dimethyl-2-pyridyl)methyl]thio]benzimidazole with 3-chloroperoxybenzoic acid 
ethyl acetate is used wherein the final product - omeprazole - is poorly soluble since 
omeprazole formed during the reaction is crystallized and the acid formed remains in 
the ethyl acetate solution. Hence, for the final isolation of the product only one step is 
necessary, i.e. the filtration of the product. Therefore the present invention is, with 
regard to technological feasibility, essentially more simple, more economical and 
faster. 

The first step in the improved synthesis of omeprazole is oxidation of 5-methoxy-2- 
[[(4-methoxy-3,5-dtmethyl-2-pyri with 3-chloroperoxy- 

benzoic acid in ethyl acetate wherein omeprazole is poorly soluble, at a temperature 
between -10°C and 5°C and in equimolar amounts of reactants. Crude omeprazole is 
obtained, which has to be additionally purified due to the presence of the by-product 
5~methoxy-2-[[(4-methoxy-3,5-dme^ 
imidazole N-oxide. 

The second step in the improved synthesis of omeprazole is thus the removal of the 
by-product by dissolution and reprecipitation of the final product The dissolution is 
carried out in an aqueous solution of methylamine, to which solution acetone is added 
and by the addition of an acid, the pH is adjusted to a value beween 7 and 8. After 
dilution with water the crystals separated are filtered off, washed with water and dried 
in vacuo. The second step in die improved synthesis of omeprazole is carried out at 
room temperature. 
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The invention is illustrated, but in no way limited by the following Examples: 
Example 1 

5-methoxy-2-[[(4~methoxy-3,5-dm (10 g; 

0.0304 mole) was suspended in ethyl acetate (100 ml) and cooled below 0°C. 3- 
chloroperoxybenzoic acid (5.25 g; 0.0304 mole) was added in such a manner that the 
temperature did not exceed 5°C. After completed addition it was left to crystallize for 
another half an hour at a temperature below 5°C. The product formed was filtered off, 
washed with ethyl acetate and dried in vacuo. Crude omeprazole (8.3 g; 79. 1%) was 
obtained. 

Crude omeprazole (5 g) was dissolved in water (20 ml) and 40% aqueous 
methylamine (4 ml). The clear solution was diluted with acetone (30 ml) and the pH 
was adjusted to 7 to 8 with IN HCL To the suspension formed, water (70 ml) was 
added. The crystals separated were filtered off, washed with water and dried in vacuo. 
Pure omeprazole (4.6 g; 92%) was obtained. 

Example 2 

5-methoxy-2-[[(4-methoxy-3,5-d^ (10 g; 

0.0304 mole) was suspended in ethyl acetate (100 ml) and cooled below 0°C. 3- 
chloroperoxybenzoic acid (5.25 g; 0.0304 mole) was added in such a manner that the 
temperature did not exceed 5°C. After the completed addition it was stirred for half an 
hour, the cooling was removed, a 4% sodium carbonate solution (40 ml) was added 
and it was stirred for another half an hour. The product was filtered off and washed 
with water. After drying in vacuo crude omeprazole (8.0 g; 76.2%) was obtained and 
it was purified according to the process disclosed in Example 1. 
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Claim 



Process for preparing 5-methoxy-2-[(4-methoxy-3 ? 5-dimethyl-2-pyridyl)m 
sulfinyl-lH-benzimidazole (omeprazole) of the formula 




characterized in that 5-me1hoxy-2-[[(4-methoxy^ 

benzimidazole is reacted with 3-chloroperoxybenzoic acid in ethyl acetate at a 
temperature between -10°C and 5°C and the product formed is purified by dissolution 
in an aqueous solution of methylamine, by precipitation under addition of 
hydrochloric acid and isolation of the title compound in a pure form. 



